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The electron beam probe was a nuoed to measure radia 
component of the honcompenuuted ene’ cnarge field 

because of electron plasma. The effect of beam drirt 
in crossed E, and 6 Pleld was “‘ebeenved by a fluores- 


cent sereen placed inside one trap. Figure 5 uhows that 
the radial fleld component builds to considerable 
nagnitude. It ig, however, difficult to explain one 
trapping mechanism for the particles. The injected 
electrons should be showed down by the space charie 
Pleld and should, therefore, come out of phase with 
the mapgnetic fleld of the cystem. At the same time, 
experlment showed space modulation of magnetic field 
continues to play an important role; in absence of 
that CLeld plusma disappears. The authors conclude 
that their notions about the trapping mechanism based 
on analysis of the single-particle motion are com- 
pletely Lnadeyguate pa additional investipations are 
needed berfore one uld explain the intluence of a 
space modulated oct » Ptold on a partially non- 
gard a/ 41 gompensated planma. The presence of srocsed electric 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550730002-8" 


el ood da FOR RELEASE: 08/23/2000 CIA-RDP86- chr he ce 8 


Bsns peceatoan had enoraiee aa 


he 


tL ‘ p 
tnvestications or a Manet. 


57 -30-2-3/15 


a 


Jo 60 50 
Igams 


File. 5. Average value of radial component of- space 
charge field of plasma in the trap at a distance of 
2.5 em from axis as function of injection current. 
Field was mesopnred through asymuthal drift of probin; 


beam. P:=3-10 mm Hs. 


Card 10/11 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550730002-8" 


"APPROVED FOR RELEASE: eee ASD eO: noatsHootseo7 0002 8 


£2 SEY S EATE PTET OR BTS OD TEL ESS Suey mcr TEE 


: 
v, “{ Foust Me ee ee 
we tf im 


voate conditions for t 
foot Prem the lonization 
i ; the 4 des wt perdi Trese particles may 
heer Ls memcdeg dn toe nentloned fLelds ccmparable 

‘; etrons. Usines the system 


1. 
chy ep othe anthec: nope it 
oS etd: ane ie bay rhe propert be soatoa partially 


tone Weare upp & 
nonwompencated, not plasma, There are 5 figures 


aired i Soviesu ver 


Ter ey AT € rf r 
ASGSOCT APIO ut AS UniSSR, Kn: “at cu 
‘ 


iaGitat AN USSR, snar'kov) 


SUPMLPVED: Qerobher BF, Laut 


ea Sa 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550730002-8" 


"APPROVED FOR RELEASE: 08/23/2000 


Siig SR aS aS STAR 


CIA-RDP&6- 00513R001550730002- 8 


APNE RLS RZ ERENT 


Seg a outs 


gee Eee ea PLATA 


Bee rime eee 


: . ov, K Wi arg. NES 
AUTOS: hades aN a: . 7 


TITLE: 


PERTODICAL: Mhurnel beoshnicheskoy Pletd, Loco, Vol 39; 


py 2223-288 (USSR) 


: Toe iebine up of plusma under tresthy. the 
ae ah aes : eae a Bae tons acqulre direetiy th 
Se ee eleatrie fleld, fo a pe Acie Lea one 
dohape to ubtlinve for abtalits hd ee 
; :. Yheory develope roby ee 
that at plaume 3 ‘ 
x or. 


— 
ba 
Cc 
~ 


The authors, the 
suron resonnes,, in 
poe eg? ame 9 

a: ageseribcd o 


APPROVED FOR RELEASE: 08/23/2000 


CIA-RDP86-00513R001550730002-8" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550730002- 


SPRAEATS MEN PMA TATE Cele BTS CM ASS gt AH che RID OSE EL AAL ds 1a CORR SCAN PSE AEN Es RIK ENO Sat Ech Os BD 6 BNE cet a 1 — i 


aaee, 


, A SES PL 
awose itp a tlie Def eS 
SOV, oe ate cee / 


feorH 


yyiAcud 


<e Ji Acs 
5 | Want 
leone 


a Lt 
Sie TLL U- 
Perm Beer ale : ML a 
ca es faa 
gust i y “a — | 
a " pest asat' 


Pete ete eo Stee ket eee oer Epa eNeES qh Pee ae ene te nae SRL ag Sad peta nmr oe rp eatin Suatgn hE a atame Cera eee 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550730002-8" 


; Sandie kla FOR RELEASE: 08/23/2000 CIA-RD 


MES PAGANS RO Kea Ts eee eRe ae hE e ER PR RES IS a 
a ate bee ERT, 


P86-00513R001550730002-8 


i aan 


yelotron Resonance 


Gaption to Fig. 1. Diagram or the experimental setup: 
(1) discharge rube; (2) triggering device; (3) triggering 
ashame; (4) detector; (5) generator of 1G mc; 
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4 straight discharge represents the source of tne plasma 
tngide a 69-cm-long tube, 6 cm in diam. The discharge 
was generated by means of 800 sec square potential 
impulses. Discharge current could go up to 500 a 

and was regulated by means of ballast resistance Rj > 


Toe digcharge tute was along the axis of a 7O-cm-lon; 


scieanoid, 20 em in diam. its magnetic field reached 

the maximum value up to 10° oersted in &.7-10 7 sec. 

Te coil was fed by means of a battery of condensers with 
4 maximum stored energy of 40,000 joules at potentials 


+s 5 kv. The uniformity of the magnetic field over 
length cf kS cm was not worse tnan 1%. Four sections 
three-turn each, connected in antiphase, served as 
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tne coll tor introducing the high-frequency power 

tnte the plasma. Axial periodicity of the electro- 
inagnetie wave was li cm. The inductivity (1 }LH) of the 
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eyed through the change in potential across the 
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ENG -2 The triggering circuit enabled a buildup of the 
diceharge at all values of the magnetic field. Density 
of the plasma was deduced by L. A. Dushin and V. I. 
Konenko trom the condition of transmission of millimeter 
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AUTHORS: Nazarov, N. Is, Yermakov, A. Ie; Tolok, V. T., and 
Sinel’nikov, K. D. 
apiece De 

TITLE: Propagation of ion cyclotron waves in a plasma 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 37, no. 2, 1961, 254-255 


TEXT: The experiments were made by means of a device similar to that des- 
cribed in Ref. 1. Gas discharge took place in a 1.6 m long glass tube with 
a diameter of 60 mm, in an axially magnetic field with a field intensity 

of up to 15 kilocersteds. The magnetic field attained its maximum value 

it dropped by 2.7 times within 3-107* sec. Hydrogen in 

4 to 1072 mn He serv-d as working gas. The 

d into the plasma by means of an induction . 
It consisted of six parts 


within 107° sec, 


the pressure range from 10° 


high-frequency eneréy was fe 
coil usually used in cyclotron heating. 
connected in phase opposition. The axial periodicity of the h.f. magnetic 


field in the coil was i6 cm. The load current circuit consisting of this 
coil and vacuum condensers had the quality factor 310. The current circuit 
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was fed by an h.f. generator with quartz stabilization and a power of 80 kw. 
The duration of pulses varied between 1072 and 1072 sec, the working 
frequency of the generator varied from % to 30 Mcps. The absorption of the 
h.f. power by the plasma in the region of ion-cyclotron rescnance Was 
determined by measuring the voltage in the current circuit as well as from 
the change of the electron density during discharge, and from the intensity 
of the hydrogen spectral line Ha. With given parameters of the h.f. 
current circuit about 5 kw were introduced into the plasma in the region 

of ion-cyclotron resonunce. Owing to the resulting high degree of ioniza- 
tion of the gas no plasma formation by direct electrode discharge was 
necessary. In this cage, experiments could be made also at low hydrogen 
pressures (up to 2.1074 mm Hg). The upper curve in Fig. 1 shows the 

change of load of the h.ef. current circuit in the region of ion-cyclotron 
resonance, the lower curve shows the intensity of the Hg line. The dura- 
tion of pulses of the h.f. generator is about 3 msec. fter 0.5 nsec 
hydrogen is intensively ionized. The upper curve of Fig. 2 shows a curve 
analogous to that in Tabie 1, the lower one shows the curve of the 
amplitude change of the h.f. (wave) signal at the electrode. The signal 
necurred cnly when the L.f. current circuit was loaded in the region of 
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{ 

; | ion-cyclotron waves. Both figures show that the amplitude of the wave 
D | signal at the probe mainly depends on the degree of plasma fonization. The 
| resultsobtained prove the penetration of .h.f. energy into the plasma in the 
form of ion-cyclotron waves. -The mentioned data also prove the results of | 
| the experiments of T. Stiks et al, in the stellarators 3-65 (V-65) and i 
8-66 (V-66) (Refs. 2, 3). Besides, also waves shorter than the cyclotron | 
| waves were observed in the magnetic fields. The working pressure in this | 13 
| case was 1072 mm Hg. Under the experimental conditions of the authors | 
such waves were observed only at pressures exceeding 8-107? mm Hg. Their qf = 
occurrence has hitherto not been explained, There are 2 figures and j 
3 Soviet-bloc references. ; 
iy . . 
ASSOCIATION: Fiziko-tekhnioheskiy institut AN USSR, Khar’ kov (Institute 

| of Physics and Technology of the AS UkrSSR, Khar’ kov) 


SUBMITTED: September 10, 1960 
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AUTHORS: Volkov, Ya. Fe, Tolok, V. Tes and Sinel’nikov, K. D. 
TITLE: Study of the electrodeless discharge ina magnetic trap with 


additional asimuthal magnetic field 
PERIODICAL: Zhurnal tekhricheskoy fiziki, v. 31, no. 2, 1961, 255-258 


TEXT: The plasma can be heated by a fast magnetic trap. In such a system, 
the diameter of the plasma cylinder is shortened during compression, which 
leads to a looser connection between coil and plasma in experiments of 
plasma heating by means of ion-cyclotron resonance. The presence of an 
initial magnetic field Hy may prevent a strong shortening of the radius of 
the plasma cylinder without changing the degree of compression. Experi- 
ments were meade with the field Hy to obtain a hollow plasma cylinder and to 
explain tne interaction between the plasma and such a system of megnetic 
fields. The authors also studied gamma radiation which almost always 
accompanies such discharges. The discharge of two condenser batteries 
caused the formation of a three-phase field with the voltage Ey, = 39 v/cm, 


Eqo = 3y/om with a period of 20 ane 270 msec, respectively, with an axial 
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magnetis fisld intensity H,= 5 koe and a mirror ratio of 2:1. A further 
condenser battery was discharged above a rod wich lies in the axis of the 
system thus producing a field Hy; discharge current T= 20 ka. Fig. 2,8)dyVy 
g shows the "SPR-graphs" in argon, which indicate that Hy causes no plasma 
compression; the plasma exists in the form of twe coaxial cylinders one of 
them bordering ‘he rod (Fig- 2,a,b). The drift along the axis Z (Fig. 2; 
v,@) ia caused oy the Force acting upon the ions as a result of their 
motion relative to the axis in the field Hy. With changed sign of Hy also 
the direction of drift is reversed. The same holcs for the hydrogen 
plasma. X-rediation was studied under the following conditions: 1) Anti- LX 
parallel connection of coils without cccurrence of gamma radiation; 6 
2) parallel connection of coils in the presence of Hy; under these 
conditions gamma radiation had an energy of about 50 kev and a nean inten- 
sity of 20 mr/discharge. Gamma radiation was otserved in argon in the 


pressure range P = 5.10 * 5-107? mn Hz and in hydrogen at 


- -2 : : 
p = 2-10 Pag 4-10 ma Hg. Fig. 3,a,b shows the oscillograms cf the 
magnetic field, the shf signal (A = 4 mm), and of gamma raciation. By 
means of a lezd collimator the author shows that radiation in the region 
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of the minimum of the magnetio field ocours between the mirrors. With 
Ey. * 3 v/om no gamma radiation ocours independently of the osher condi- = =, 


\ 
tions; 3) parallel connection of the coils in the presence of Hy « The | 
presence of Hy changes the character of gamma radiation; the energy in- ' 
creases up to about 100 kev; the pressure region in which gamna radiation eee 
is formed is shifted to the high-vacuum by one order of magnitude; with 

ss) increasing Hy gamma radiation ocours every half period beginning with the ; 1 

t 


} 

| 

| 

t 

| 
| formation of the plasma. The intensity of gamma radiation inoreases and 

; gmounts to approximately 2.5 r/discharge. The photography of discharge in: 

' X-rays shows that the emission from the rod has its origin in the region | 

| between the mirrors. The glass tube which is inserted parallel to the rod |! 

G at a distance of 1 cm reduces radiation intensity by 7-10 times. Fig. 3,v- 

| shows the oscillograms of radiation and the field Hz in the presence of Hy. 

There are 2 figures and 1 Soviet-bloc reference. i 

1 . i 

| 


SUBMITTED: September 10, 1960 . . 
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synthesis | Fizika plazmy i problemy uprevliaemogo 

; ae fzd-vo Akad. nauk USSR, 1962. 175 p. 
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1. Konferentsiya po fizike plazmy i probleme upravlyayemykt termo- 

yadernykh reaktsiy. lst, Kharkov, 1959. 2, Akaderiya nauk USSH (for 
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nuclear synthesis; reports]Fizika plaay i problemy upravlia- 
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nauk USSR, 1962. 175 p. (MIRA 15:10) 


1. Konferentsiya po fizike plazmy i probleme uprevlyayerykh 
termoyadernykh reaktsiy. Ast, Kharkov, 1959. 2. Akadeniya 
nouk Ukrainskoy SSR (for Sinel'nixov). 
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Study of magnetic properties of a plasma behind... §/781/62/000/000/019/036 


2 in the probe region was registered with two photomultipliers whose entrance 
siits were spaced 5-6 cn a . The principal measurements were made in air at 
an initial pressure 0.2 mn Hg, It was found during the course of the experiments 
that the magnetic probes had a higher resolution than the photomultipliers. 


Figures are presented showing oscillograms of the probe and photamti- 
plier signals, the dependence of the probe signal amplitude on the magnezic wave 
ard on the velocity of the shock wave, and the emf induced in the probe when 4 
piasma disc moves in a magnetic field relative to the probe. 


The principal conolusions are that in the case of strong shocx waves 
the distribution of the conductivity behind the front of the shock wave cannot 
ne devermined with the aid of this procedure, inasmuch as the half-width of the 
conductivity zone behind. the front of the shock wave greatly decreases with in- 
creasing Mach number. In the case of the work of Shao et al, this procedure can 
Se used, but the results must be approached with eaution, since only the eddy 
currents were taken into account and thermal diamagnetism was completely ignored. 
Certain preliminary experiments were also made to determine the polarization of 
tre plasma behind the front of the shock wave, showing that when a shock, wave 
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moves in a homogeneous transverse field it becomes polarized in a plane rer- 
pencicular to the magnetic field. Attempts to measure the polarization voltage 
as a function of the magnetic field intensity have led to values only half as 
large as the theoretical voltage, and the reason for this is not yet clear. 
There are seven figures and four references, all to Western literature, 
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TITLE: The physical bases of the injector of the 10-Bev proton 
synchrotron 

SOURCE: Teoriya i raschet liney ny kh uskoriteley, sbornik atatey. Fise= 
tekhn. inst. AN USSR. Ed. by T. Ve Kukoleva. Moscow, ee 
Gosatomizdat, 1962, 94 - 108 : ait 


pext: The linear accelerator discussed here is the injector of the proton: 
synchrotron of the OlYal. It furnishes a etrong flux of accelerated , 
particles in short pulsea. The pulses are separated by-relatively long 
{ntervals of time. The resonator, containing screening tubes, excites 
standing waves. It needa only 4 relatively small r-f power and 4t allows of 
synchronizing several generators feeding the accelerator. Sisultaneous ; 
phase stability and radial stability of the accelerated bunch ie achieved : 
with the acreening tubes and nets. The injection energy is 6CO kev and the : 
een phase 20°. The generator wave length is 215 cm, the periods -of i 
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the accelerator have the length L. . cA Ty where T = A/c, and the mean 


effective field strength in all the gaps of the resonator is 19.9 kv/en. 
The phase focusing effect is accompanied by radial defocusing. The critical 
phase ), aax lies between 54° and 71°; in the present case, ?5 max? 2tg' The, / 


utilization factor of the current injected should be increased by inserting J 
a clystron-type buncher between injector and injecting accelerator, During ve 
one period of the r-f oscillations, the energies absorbed by a particle of 

phase 7 and by the synchronous particle are different. The first term of 

the final particle energy at the accelerator output is the energy calculated, 

and the second term is the deviation from it. The relative energy spread 


is 0.3°107° in the case considered here. Supplementary investigations are 
necessary to determine the spread in energy due to radial oscillations; in . 
particular, the way the accelerating field EB. depends on the radius must be 


studied. The capture angle calculated for = 20° has a minimum at 9 = 30% 
Pa ? 


Currents of leas than 10 ma have but little effect on capture during 
acceleration. Furthermore, the effect of the space charge on the radial 
stability of the accelerator discussed here is insignificant. The angle of 
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divergence of the emitted bunch is about 0.159, while ite radiue is 5 cE ‘at 
the most. Thia paper was written in 1952. There is 1 figure. 
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Sinel'nikov, K. De, Faynberg, Ya. B., zeydlits, P. M. 
ore 
TITLE: A possible modification of the linear and cyclic methods of 
acceleration , 


SOURCE: Teoriya i raschet lineynykh uskoriteley, sbornik statey. Fiz.- 
tekhn. inst. AN USQGR. Ed. by T. V. Kukoleva. Moscow, 
Gosatomizdat, 1962, 109 - 113° 


TEXT; A type of accelerator combining the advantages of cyclic ard linear 
accelerators is discussed. It is a linear accelerator bent to a ronclosed 
ring or another non-closed curve. The accelerated particles are kept in 
their trajectories of constant or variable. radius by a magnetic field. 
Radial and axial stability is attained in the way customary for oyclic 
accelerators. Phase stability can be achieved using the dependence of the. 
revolution period of the accelerated particles on their frequency. High 
energies can be attained in systems of large radius and comparatively 
moderate field strength (~1 kgauss for 1 Bev). The condition of phase 


stability is Re ; eVay 
Card 1/3 
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oscillations and N is the number of the periods of the linear accelerators 

The frequency of the generator can be kept constant by varying the 

atructural period of the linear accelerator. The advantages of such 

accelerators are simplicity of injecting and extracting particles, con- 

siderable {increase of the hean ourrent, constancy of the generator frequency 

and of the magnetic field strength. The energy gained per revolution is of 7 
the same order of magnitude 48 the total energy: ‘The magnetic field is 4 
-function .of radius and angle. When the quasistationarity condition 


e/g SI ie fulfilled and when the magnetic field atrength and the number x, 
of the periods of the accelerating system very slowly, Wp” No, ig the cone a 


dition of synchronism petween particle and wavee The generator frequency» 
therefore, i8 significantly higher than the revolution frequency of the — 
particle. Phe radial deviations Ar, for radial-phase oscillatioazs and br, 


for free radial oscillations can be diminished significantly to Ar, 2 1-6 cB 
and Ato =e 1-5 cme Rather large variations in momentum and in amplitude of 


the phase oscillations then correspond to smell radial variations. Neer the 
end of acceleration, the amplitude of the radial oscillations dacreases bY 
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AUTHORS : Tolok, V. T., and Sinel'nikov K. D. 
TITLE: A feasible method for plasma injection into closed magnetic 


traps 
PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 32, no. 2, 1962, 248 - 245 


TEXT: The injection of plasma into a stellarator system is performed in 
two steps, i. e., introduction (Fis. 1) and forcing through (Fig. 2). 
Single-turn coi. 1 induces an alternating magnetic field H-- wkich, if di- 
rected opposite to the basic field H_, leads to the formatior of a system 
of opposed magn:tic fields having twS annular slits in the besic retarding 
magnetic field. In order to eliminate the action of turn 1 cn coil 2, 
which produce the basic field H., the latter are equipped with metallic 
shields. Plasma injection is performed through the annular elits. ‘When 
the sign of H~is changed, the slits disappear, and magnetic pressure on 


the plasma is increased to (H+ H y’ 
A ; 


& «hereby the plasma is forced thmyh 


i 8p : 
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24.6749 
AUTHORS: Yeruaxov, A- I., Lobxo, As S., Zondarev, 
e., and Sinel'nixov, Ke dD. ot’ 


Mazarov, 3 Tey 
Ve Ass Tolox, V- 


Ss Exacination of tonic cyclotron waves 


fiziki, Ve 32_ HO- 5, 1962, 536-540 

evious experizents (ZntF, 319 294) 1961) + 
of ionic cyclotron waves. in an ! 
ratus schematically snown in Sige tp & powerful hef discharge in 
ogen and deuterius wes studied in a range near ionic cyclotron 
nance, and the conditions of forced resonance excitation of fonic 
cyclotron waves ana of their propagation along the rnagnetic field were 


deatersined. Polarization and attenuation of these waves was also 
s=gasured. The discharge too« place in a tube of aolytéenus glass 

(2 = longs 60 mm tiers arranged in & solenoid which created a quasi-~ 
constant magnetic field. ‘The arrangenent was such that two fieid 
regions were presents 0° 


ne for resonance excitation and another for sho 
damping of the jonio cyc The overall length of the ooil was 
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™. 


1.5 m. The fLeld «was created by discharging a capacitor bank with a total 


capacity of 2.25°10 ; f, which could be charged up to 5 xv. Tne field 
reached 20-25 kiloguuss within 5 msec. The exciting electrosagnetic 
field had a wavelength of 16 cm. The resonance circuit had 6 quality 
factor of 400 with an 80-<" generator (3-390 éc/sec), and the naxinua 

voltage in tha circuit was 30 Kv. Hydrogen of 107 -1074 aa Hg was blown V 


i 
. 


through the evacuated (1.107? am Eg) discharge tude, and after a lons- 
tine aging of the system with hef discharges, voltage and probe-signal 
oscillograss were recorded. at the moment of resonance load, the 
generated wave starts traveling along the constant magnetic fiold. I%s 
nacnetic-field distribution and phase variation along tha field were 
seasured (Fics+ 5 6). Tne wave was found to be circularly polarized; 
tha polarization vector rotated in the same sense 43 did the free ion in 
tre sagnetie field. The daaping process Was studied witi waves ‘traveling 
in a region of magnetic fields equal to that of the cyclotron waves. 
Dasnping was found to set in only at & certain distance with various field 
geozetries, which oannot be attributed to collision dezping only. At 


2% e Du 
B= Bo yclotron’ oyclotron dazping becones more effective. There are 
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8 figures. 


ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR (Physicotechnicai 
Institute aS UxrSSR) Khar'kov 


June 3, 1961 
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AUTHORS? zykov, V- Ges Tityenkos B. Pes Late’ko, Y@- Mes Stepanenko, 
I. Acs Ternopol, A- Me, TOlOK, VW. Tes and Sineltnikovy Hv Ps 

-—— 3 —— 

TITLEt Investigation into the properties .of magnetic eurfeces in 

asystens witha netical magnetic fiela 3 


pertopicals Zhurnal texnnicheakoy fisikty, v° 32, no. 10% 1962, 1190-1196 © 


TEAT: The shapes of the magnetic th etedilising 
re studied by ding electron pests 
and P. A Institut atosnoy 
1. V. Kurchatove (Institute of nil. Ve 
Kurchatov) and vy injecting pla der with @~ 


three- turn coil, or bY {njecting t 
stellarator model. in the experisent « preceding ¢ 
. fluorescent aoreen wes used in the right oylinder (Pige 4)3 4 
‘pents with the plasas clouds special targets were used, 
charged by the plasss particles. If no current ‘flows 4n th 
windings, pean foras eoneentrie eireles o8 y 
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pcreen., As tho amperage in the helical winding increases, the circlas de- ; 
gonerate to triangles, hose sides later bend inward. The largest and eee 
smallest radii of the separatrices measured 48 functions of Tiel Hoe and 


the distortions of the magnetic surfaces caused vy deviations of the : 
magnetic axis from the geometric axis, are in agreement with theoretical ae: 
results. The cross sections of the plasma clouds were studied as functions 

_ of Tne! He in clouds completely filling the cross section of the tube, and 


_ in clouds partially acreened by diaphragms. In the former case two’ types: 
of particles were distinguished, one type remaining trapped in the central 
part of the cloud bounded by 4 separatrix, the other escaping from the - 
. i confinement: region. In the second case all plasma particles reneined in 
the confinement region if the radius of the separatrixz exceeded that of the’: 
clouds, but if at was smaller the same result was obtained as in the first - 
case. The ssparatrix 4s a function of the confining induction anc of tew’ 
amperage in-the helical windings. Thies agrees with the theory. The 
magnetic surfaces {n the curvilinear sheaber of a stellarator model was" ° ~ | 
studied by the sane methods, yielding practically the same results vith; tre y 
aay beam as those obtained with the right oylinder. It is only in tre 
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initial stage of the discharce that the electrons escape to the copper- ot 

walla of the vacuus chamber (diameter 80 am) which was shaped ae a sesi- ’ 

tore (mean radius of curvature 42 cm). It is concluded that at low: velocio 
ties and small densities the plasma particles agve along the lines of the 

; magnetic field. There are & figures. pee 
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termoyadernogo sinteza. 3d, Kharkov, 1962. Fizika plazmy* i prob- 
lemy* upravlyayemogo termoyadernogo sinteza. (Plasma physics and 


_ problems of controlled thermonuclear synthesis); doklady* konferen= 


“theating by ion cyclotron waves and to study the influence of the 
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ABSTRACT: To clarify the question of the effectiveness of plasma 
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‘level of the high-frequency power on the plasma heating in the ion 
_ gyroresonance region, an experiment was performed with a setup de- 
. scribed in detail elsewhere (ZhTF v. 32, No. 5, 1962). The results 
‘of the tests indicate that there exist two distinctly different 
' modes of plasma behavior, one in which the plasma exists for a rela- 
“tively long time, and one in which the plasma begins to decay even 
‘before the termination of the high-frequency power pulse. A radical 
: €@ecrease in the lifetime of the plasma occurs at a definite critical 
power level supplied to the plasma, and the smaller the pressure the 
smaller the critical power. The critical power depends on the 
-eleanliness of the system and increases for a poorly preconditioned | 
‘system. This dependence on the pressure and on the purity of the ; 
system suggests that the observed instability is due to the appear 
ance of ion currents with large directional velocities. At the ' 
present time the nature of the observed instability cannot be recon~ | 
ciled with the existing theory. “In conclusion the authors thank 
Ya. B. Faynberg and V. I. Kurilko for interest in the work and for a 
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"discussion of the results, and also A. L. Lobko, V. A. Bondarev, 
-and Ye. S. Khokhlov for help with the experiment. Orig. art. has: 
5 figures. , 
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SOURCE: Konferentsiya po fizike plazmy* i problemam upravlyayemogo 


termoyadernogo sinteza- 3d, Kharkov. 1962. 


Fizika plazmy* i problemy* 


upravlyayemogo termoyadernogo sinteza (Plasma physics ana problems 


of controlled thermonuclear synthesis); doklady* konferentsii, no- 3, 


“iev, Izd-vo AN UkrSSR, 1963, 232-236 


TOPIC TAGS: plasmoid, plasmoid acce eration, toroidal drift insta- 
pility, plasma research, plasma magn tic field interaction, plasma 


diffusion 


ABSTRACT: Apparatus is described for visu 
of a plasmoid moving in electric and magne 
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: described can be used successfully even for plasmoids with relative- 
ly low ion concentration (10°--10 cm”) which are difficult to in- 
vestigate by their waves (for example, high speed photography and 
spectroscopy) - The instrument (called "plasmoscope” by A. V. Zhare 
jinov) is based on accelerating the plasma electrons between grids 
and causing them to induce glow of a luminor on a flat glass. The 
techniques required for the preparation of the plasmoscopes are 
described. The apparatus was used to investigate the entry and 

: passage of a plasmoid in a longitudinal homogeneous magnetic field 

| and in a field of toroidal configuration, using a source of the 
Bostick type and a discharge-from 1 microfarad capacitor at 4 kV. 
The plasmoid velocity was (7--8) x 104 m/sec. The broadening. of 
the plasmoid in the homogeneous~field region may be due to differ 
ences in the angle at which the plasmoid enters the gradient field 
near the solenoid. In the case of toroidal configuration, it is 
assumed that the magnetic field compensates for the plasma polariza- 
tion. The length of the toroidal part of the field must not exceed 
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the length of the plasmoid for such a model, and as the plasma 

moves along the helical solenoid the plasmoid passes through it only 
so long as its length exceeds the length of the helix. Otherwise a 
strong drift of the plasmoid is observed and the plasma does not get 
through. An experiment was performed to ascertain the effect to 
which the toroidal configuration can clear the plasmoid of the "tail" - 
of heavy ions. The results indicate the feasibility of sucn a 
cleaning method. Orig. art. has: 6 figures. 
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OLTLE: Investigation of plasma capture in a magnetic trap 
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SOURCE: Monferentsiya po 

canmoyacernye® sinteza. 3d narkov, 1962. Fizika piazmy* i prob- 

a upravlyayeaegy rarmoy acernogo sinteza (Plasma physics and prop~ 
f controbled ehermonuc]ear synthesis); doklady* * konferentsii, 


nO. ms iev, zd-vo AN UKxrSSR, 1963, 262-273 


MOPLC TAGs: plasmoids plasma source, plasmoid plasma interaction, 
magnetic trap, pasa confinement, Coulomp repulsion for :e. plasma 


injection 


ABSTRACT: Ghe first reports are presente of experiments on the con- 
finement of a plasma jin a trap with bucking fields, with simultaneous 
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atus con~ 


n the opposite direction. The appar 
ade of stain- 


1 vacuum chamber 20 cm in diameter Mm 
producing coils. Each coil 


injection of plasma i 
sists of a cylindrica 
less steel and placed inside the field- 
is connected to puck the neighboring one. so that three traps with 
angle magnetic field geometry are produced, with a 15.6 cm dis- 
Conical plasma guns were used. The 
plasma was injected into the apparatus pumped out to 6.6 x 1074 n/m. 
tne central trap was the principal one and the outer ones served for 
€ the plasma into the central trap- Double electrostatic 
asure the ion density, the electron temperan 
The plasma propaga~ 
using targets of photographic 
1 impacts by the 
n detail. The 
ral 


sharp- 
tance between magnetic gapS- 


ture, 4 
tion in the trap was investigated by 
paper, the surface of wnich burned out after severa 
plasma. The apparatus and the probes are described i 
interaction of the opposing plasma streams is confirmed by seve 
of the results of the investigations - Estimates also show that 
Coulomb interaction exists between the plasmoid particles. It is 
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:n the apparatus and the method are pre.iminary 


solaten ous thas bot a 
and this affects the accuracy of the final results. Orig. art. has: 
12 figures. 
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TITLE: Injection of plasma through an annular gap of a trap with 
opposing magnetic fields 


SOURCE: Konferentsiya po fizike plazmy* i problemam upravlyayemogo 
termoyadernogo sinteza. 3a, Knarkov, 1962. Fizika plazmy* i prob- 
lemy* upravlyayemogo termoyadernogo sinteza (Plasma physics and 
problems of controlled thermonuclear synthesis); doklady* kenferen- 
tsii, no. 3. Kiev, Izd-vo AN UkxSSR, 1963, 273-282 


MOPIC TAGS: plasmoid, plasma source, plasmoid plasma interaction, 
magnetic trap, plasma confinement, plasma injection 


ABSTRACT: With an aim at reducing the particles lost when a plasma 
is injected into the trap through one of the axial magnetic mirrors, 
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the authors investigated the injection of plasma through the annular 
‘gap in the magnetic field from sources distributed around the gap 
periphery. The report describes the first experiments in which in- 
jection was investigated both in a stationary gap in the magnetic 
field, as well as in the gap existing during a certain time ("mag- 
netic valve"). To simplify the initial experiments, the inzection 
gap was produced by a constant field, with the coils connected to 


puck each other. A 20-cm diameter and 180-cm long cylindrical stain- 
less steel vacuum chamber was used. Eight conical plasma guns were 
distributed uniformly around the periphery of the chamber in the mag~ 
netic gap plane. The synchronization circuit permitted simultaneous 
switching of all eight guns or a fraction.of them. The plasmoids 
injected by each gun had a density 2 x 10 cm”? and a velocity of 

3 x 104 m/sec. The working vacuum was 6.6 x 1074 n/m?. The maximum 
magnetic field intensity, equal to 2 x 102 A/m, was located 40 cm 
away from the magnetic gap. The experiments, have shown that a plasma 
injected into a gap between opposing magnetic fields moves subse~ 
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quently along the system axis. A strong interaction was observed 


between the opposing plasma streams, 
magnetic fields. The nature of this 


even in the absence of external 
interaction, and the time of 


confinement of the plasma in the trap when such an injection method 


is used, will be investigated in the 
figures. 
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Diagram of set-up: 1 - coil of opposing magnetic field, 
ard 2 - coil of main magnetic field, 3 - Plasma guns, 4, - 
Jf protective shield 
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AUTHOR: Demidonko, I.1.; Padalka, V,G.; Safronov, B.G.; Sinel'nikov, K.D, 
TITLE: Interaction of plasma bursts with a transverse menetic field 

_ SOURCE: Zhurnal tekhnicheskoy fiziki, v.34, no.7, 1964, 1183-1190 

TOPIC TAGS: plasma, plasma-magnetic field interaction, plasmoid, plasma source 


ABSTRACT: The behavior of plasma bursts on meeting a transverse magnetic ficld was 
investigated experimentally. The plasma bursts were produced by 15-K¥ discharges of 
a 3-microfarad capacitor bank through a conical plasma gun with plastic walls, 
and traveled at 2.3 x 106 cm/sec down an S-cm-diameter copper drift tube. At 70 cm 
from the plasma gun the drift tube intersected,at right angles,a second copper tube 
10 cm in diameter, in which an approximately uniform axial magnetic ficld of a 
strength up to 725 oe was maintained with a solenoid. The behavior of the plasmas 
‘was observed with magnetic probes, a shielded electric probe, and a "plasmascope" 
‘ (a fluorescent screen which is photographed when the plasma impinges upon it). Mass 
spectroscopic analyses of the plasmas were also performed. When a plasma burst en- 
‘ tered the transverse magnetic field, @ portion of it passed through the field in 
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‘ the original direction with reduced velocity, and a portion of it was “captured” by 
the field and traveled down the side tube in both directions along the lines of 
force. The captured plasma moved virtually parallel to the lines of force (the sha- 
dow image of a grid of S-mm-diameter holes on 8-ma centers was quite sharp at JO cm 
and it traveled with a considerably greater velocity than the original plasma burst. 
_The velocity of the captured plasma increased with increasing magnetic field, and 
amounted to 6.3 x 108 cm/sec in a field of 4500@. The portion of the plasma tra- 
versing the magnetic field suffered a displacement perpendicular both to the field 
and to the direction of motion. It is suggested that this displacement is due to 
drift resulting from a longitudinal polarization of the plasma. The plasma consist- 
- ed chiefly of H+, ct, oF, Fet, C2, 02+, and 0+. Most of the heavy ions traversed 
the transverse field, and only H+ and Ct were found in the captured portion. The 
mechanism of the capture and acceleration of the plasma by the transverse magnetic 
field 1s discussed very briefly; it 1s not understood. The authors assert that a 
pore hydrogen plasma is much more easily captured by a transverse magnetic ficld 
as the impure plasmas investigated in the present work, and they call for further 
inves lization of the role of the heavy ions in this process. Orig.art.has: 10 fi- 
gures and 2 tables. 
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TITLE: Inventigation of interaction of plasma fluxes in a transverse 
magnetic field 


“SOURCE: Zhurnal tekhnicheskoy fiziki, ve. 34, no. 8, 1964, 1417-1423 


‘ 
1 


' TOPLC TAGS: plasma thermalization, plasma interaction, plasma 


flux collision 


' ABSTRACT: This article is a continuation of experimental investiga 


a magnetic screen, 8 magnetic coils, a vacuum chamber, a double ! 


Cord; 1/2 


tions of the possibility of complete slow-down and thermalization 

of fast opposed plasma fluxes in order to convert the kinetic energy 

of their directed motion into thermal encrpy. The investigation was 
carried out with apparatus consisting of a plasma source, a plasma guide, | 


electric probe, and a collector probe. The chamber, which was 20 cm 
in diameter, was placed in a longitudinal magnetic field produced 


by coils driven by a d=c current generator. The field could be 
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SOURCE: AN SSSR. Doklady*, v. 157, no. 6, 1964, 1335-1337 


TOPIC TAGS: plasma source, plasma magnetic field, plasma trapping, : = 
plasma charged particle distribution, plasma axial inhomogeneity, 
plasmoid ionic component 


ABSTRACT: This is a continuation of earlier tests by the authors 
(ZhTF v. 34, Noe 7, 43, 1964), and its purpose is a detailed analy~- 
sis of the ionic component of a plasma produced by a conical source" 
and traveling in a magnetic field. The experimental setup for study- 
ing the interaction between plasmoids and a transverse magnetic 
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field was the same as used by the authors before, and the mass 

analyzer employed was that described by A. A. Kalmy*kov et al 

(pribory* i tekhn. eksp. No. 5, 142, 1963). The results indicate 

that the ability of the plasma ions to penetrate through the trars- 

verse magnetic field increases with increasing m/Z (m -- ion mass, 

% -- charge) and with decreasing ion energy. The plasma capturec. 

by the magnetic field contains much more hydrogen than the plasm2. 

ejected from the source. With increasing intensity of the magnetic 

field, the energy spectrum of the hydrogen ions of the plasma passing 
through the field shifts towards lower energies, whereas the energy . 

m@ spectrum of the protons of a plasma moving along the magnetic field 

A shifts towards the higher energies. The results suggest that the: i: 
density of the leading front of the plasma, where the higher-energy a 
hydrogen ions are situated, is not high enough so that when the 

plasma enters the transverse magnetic field the front part of the - 
plasmoid becomes detached. There is no broadening of the plasma 

pulses after passing through the magnetic field, and the perpendi.cu- 
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lar ion velocity is very rapidly transformed into longitudinal 
_ velocity. Orig. art. has: 2 figures. 
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TITLE: Transverse injection of @ plasma in 4 magnevic field | 
} 

t 


SCURCE: AN Ukr$SR. Issledovaniye plazmennykh sgustkov (Study of plasma clusters). 
Kiev, Naukova dumka, 1955, 5-16 


TOPIC TAGS: plasma injection, plasm: charged particle, particle collision, dielectric 
constant, plasmoid, plasma magnetic field 


| 
if 
| 
ABSTRACT: Making use of the laws of conservation of the number of pare teres) of ine 
energy, and of the momentum, the authors calculate the drift velocity, the components [ 
of the dielectric tensor, the field energy density, the piasna velocity, the flux | 
density of the energy of orbital motion of the electrons ang the ions, and eet See 
meters of a plasma injected transversely into a magnetic field. Special cp ae 
naid to the spreading of the plasza along the magnetic field, and it is shown tha | 
this effect is not due to collisions alone, but also to the effect of the electric 
fields which result from the distortion of the magnetic field at the point where the 
plasma is injected. Orig. art. has: e2 figures and 41 formulas. ! 
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enersy trancverse eneriy, Gnc an appreciable density gradient. The in- 
be tevelup in the region of maximum plasm density, and the innomo- 
over the cross secticn of the piasmoid stimulates the develop- 
Arguments are presen ted in favor of classifying this as & 
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TITLE; Investigation of the capture of plasma/in a magnetic trap with opposing | 

| fields ; . i Loni mM 
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| SOURCE: Zhurnal tekhnicheskoy fisiki, v.25, nol, 1965, 62-71 
| TOPIC TAGS: plasma confinement, magnetic mirror, cusp field, plasma interaction iN 


; ABSTRACT: The authors have investigated the confinement of plasma by a three-cusp 

‘magnetic field produced in a 20 cm diameter stainless steel cylinder by four wind= | 

| ings disposed as shown in Enclosure 01. The maximum magnetic field at the wall of , 

‘ the chamber in the cusps was 1200 Oc. Hydrogen plasma was injected at one or more i 

| of the cusps by four conical plasma guns equally spaced about the periphery. The 

| ion density and electron temperature were measured with probes, and the mugnetic i 
properties of the plasma were studiod with 4 magnetic probe. Particular attention . "| 
was given to the density and persistence of the plasma in the plane of the central | can 
cusp (Zo in the figure). It waa ‘found that when the plasua was injected only in at : 
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| : We petines 
: central cusp the magnetic field did not tend to confine it to this region. The mage. 
netic field did, however, tend to confine to the central region plasma that was in- 
| jected at one of the side cusps (e.g. 29), and this tendency was markedly increased, 
& (the decay tine increased from 30 to 55 microsec) when‘ plasma was injected at both | 
‘y side cusps (Zg and 2.9) simultaneously. This behavior is asoribed to interaction 
' | between the opposing plasma streams entering the central region from the two sides, 
The maximum density reached by the plasma on the axis in the Zo plane when it was 
simultaneously injected at all three cusps was 7.5 x 1014 om3. In all cases. the | 
electron temperature (approximately 4,5 eV) was independent of time. “In conclusion! 
the authors express their gratitude to A.P.Dolgom for his technical assistance with' 
ithe measurements." Orig.art.has: 12 figures. ar 
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TITLE: On possible development of instabilities in a plasma captured by a trans- 


verse magnetic field a\ ‘2 
yl 
cca SOURCE: Zhurnal tekhnicheskoy fiziki, v.35, no.1, 1965, 154-156 3 


TOPIC TAGS: plasma, plasma instability, transverse magnetic field, longitudinal 
magnetic field 


ABSTRACT: ‘The development of instabilities in plasma bursts trapped by a trans~ 

verse magnetic field and traveling parallel to it were investigated. The apparatus 

and the peculiarities of the capture and propagation of the plasma bursts have been 

previously described by four of the present authors (ZhTF 34,1183,1964). In the pre- 

sent experiments the plasma bursts passed through a 1.5 cm diameter circular aper~ 

ture in a screen located 30 cm from the point of capture and were obeerved at vari- 

ous distances from the screen with a "plasmascope”. When the screen was of dielec~ - 4 

= tric material, or when it was of metal but floating, a tongue emerged from the more : 

. dense side of the plasma, grew, and reached the wall of the chamber after the plas- 
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ma burst had traveled some 60 cm from the screen. This instability is assumed to be 
of the Rayleigh-Taylor type and due to the rotation of the plasma, its inhomogene- 
-ity, and the presence within it of a net negative charge. When the screen was of 
,metal and grounded, the development of this instability was almost entirely sup- 
_ pressed, Experiments were also performed with a screen containing a 4 mom wide slot , 
_instead of a circular aperture. In this case the instability did not develop. The 
‘failure of flute instability to develop in the plasma sheets that passed through 
' the slot is discussed briefly. Orig.art.has:; 4 figures. 
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' TITLE: Investigation of some properties of a Lagma captured by a transverse 
magnetic field ' ? oo 
” SOURCE: Zhurnal tekhnicheskoy fiziki, v. 35, no. 5, 1965, 823-826 Bp 


‘“ POPIC TAGS: plasma trapping, plasma magnetic ficld, plasma polarization, plaama 
, injection . : 


- ABSTRACT: The authors have previously found (ZnTF, 34, 43, 1964; DAN SSR, 157, 
1335, 1964) that a portion of the plasma injected into a transverse magnetic fiela 

' 43 captured by the #ield and moves parallel to it. They have continued their in- 

; vestigation of this phenomenon (which is not understood) with an apparatus 

- ginklar to that previously employed, but larger. In the present apparatus the 

) longitudinal magnetic field is maintained in a 12 cm diameter, 300 cm long drlft 

| tube; with the plasma transversely injected at the center of the drift tube, the 

- motion of the captured plasma could be followed for 120 cm. The polarization of 

‘ the captured plasma was observed with probes. After a decrease of 20 to 50% in 
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the first 30 or 40 cm, the polarization decreased only very. slowly with distance 
from the injection point. ‘The expected drift of the captured plasma in the 
crossed fields (the electric field due to polarization and ‘the applied magnetic 
field) was observed with the aid of 2 gfotted plastic diaphragm and a “plasmaacope" 
(L.1.¥Yelizarov and A.V.Zharinov, Nucl, Fus., Suppl., 2, 699, 1962). The effect of | i 
shorting out the plasma polarization with a copper disk was investigated; this was: : 
found, in accord with the findings of D.A.Baker and J.F.Hammel (Phys. Rev. Letters, 

8, 157, 1962), to inhibit the transverse motion of the captured plasma. Orig. arte 

has: 2 formulas and 3 figures. 
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TITLE; Injection of charged particles into a magnetic mirror trap 


SOURCE: Zhurnal tekhnicheskoy fiziki, v. 35, no. 12, 1965, 2232-2234 


TOPIC TAGS: magnetic mirror, cusped magnetic field, charged particle, pertécie 
injection, nonhomepencous-magnette—ftrit, magnetic field intensity , ma red fe trap 


ABSTRACT: This ° brief communication” is a continuation of another paper by two of 

the authors, K.D,Sinel' nikov and B,S,Akshanov (Sb. ‘ Fizika plazmy 1 problemy uprav~ 

lyayemogo termoyadernogo sinteza , Mos 4, p--103, Izd, AN USSR, Kiyev, 1965), in which 
iss S 

a method was proposed for injecting charged particles into a magnetic mirror system 

by allowing them first to pass through a magnetic field with cusped geometry, part of 

which forms one of the mirrors of the trap. It is shown that a criterion given by 

K.D,Sinel’ nikov, N,A.Khizhnyak, et al.(Ibid. p. 388) for penetration by the injected | 

particles of the second: magnetic mirror in the case of equal magnetic field strength 


in the two mirrors becomes more stringent (particles are captured over a wider range 
of energy and injection radius) provided the magnetic field strength in the second 


mirror is greater-than that in the first, The theoretical conclusion was tested ae 
UDC: 533.9 | 
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experimentally by injecting electrons of different energies into an asymmetric bi- 
conical cusped field, and reasonable agreement was found. It is concluded that the 
proposed method of particle injection will be reasonably efficient in strong fields, 
provided the ratio of the field strengths is properly chosen. Orig. art. has? 


10 formilas and 1 figuree 
SUB CODE: 20 SUBM DATE: l0May 65 ORIG, REF: 002 OTH REF: 000 


Riyeey se ces 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550730002-8" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550730002-8 


SE CPNEEAB Ti Soeui Bi Rise is CS Lie SUIS See Ged ROE OLE is ene oe REPS e ERT ER SS ES Be ee a ae ial eee ee Ce a 
eae ret SP aa A a Oe aE Ce cr ae ae ae ee bes eS ee = 


L 16930-66 EWT(1)/T rJP(c) . 
ACC NR: AT6002496 SOURCE CODE: UR/3137/64/000/070/0001/0013 


AUTHOR: Sinel'nikoy,.K,D, ; Khizhnyak, N.A.; Repalov, N.S.; Zeydlits, P.M, i 63 
Yamnitskly, Ve As Azovskava, ZA. ; 
‘ORG: none Lt/ 


eas 

2Iat Yeu : 
‘TITLE: Injection of particles through an acute-angled magnetic trap into a mirror trap with | 
increasing fields of the mirrors 


SOURCE: AN UkcSSR._Fiziko-tekhnicheskiy institut. Doklady, no. 70, 1964. Inzhektsiya - 
chastits v zerkal'nuyu lovushku s narastayushchim polem v probkakh cherez magnitnuyu 
lovushku ostrougol'noy geometrii, 1-13 


TOPIC TAGS; .magnetic mirror machine, partiele trapping, magnetic trap Computer ! 
‘coleviation charged garVicle 
ABSTRACT: The authors investigate the passage of charged particles injected through an_ i 
end slit parallel to the axis of the magnetic field through an acute-angled magnetic trap. woe 
A general intreduction of magnetic mirror effect is followed by a theoretical study of the os 
‘effect of acute-angled field geometry on the eccentricity of particles passing through the ° 
zero field plane, and the filling of an increasing field mirror trap by particles passing 
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{ 
through the acute-angled trap. The paper gives 1) the conditions for the passage of particles 
with large and small displacement of the particle rotation center from the magnetic axis; ' 
and 2) the results of the numerical calculations of the trap filling carried out on the UMShN : 
electronic computer. Curves presented depict the conversion of longitudinal into transverse’ 
velocity as a function of the injection-to-final-radius ratio, and as a function of the initial 
radial velocity, and particle trapping during a slow field increase. The results show that 
the method for particle trapping presented is technologically feasible. Acute-angled traps 
with higher field harmonics are not studied. Orig. art. has: 21 formulas and 8 figures. 
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j TITLE: Investigation of the charged particle motion in picket fence magnetic traps; 


ree ‘ 
' SOURCE: Konferentsiya po fizike plazmy i -broblemam_upravlyayemogo ) termoyadernogo | 
.Sinteza. 4th, Kharkov, 1963, Fizika plazmy i problemy upravlyayemogo termoyadernogo : 
,Sinteza (Physics of plasma and problems of controllable thermonuclear synthesis); 
|doklady konferentsii, no. 4, Kiev, Naukova dumka, 1965, 388-402 
| 


‘TOPIC TAGS: magnetic trap, relativistic particle, plasma charged particle, parti- 
icle trajectory, particle motion, magnetic field 


1 
' 


-ABSTRACT: The properties of charged particle motion in magnetic traps of the "picks | 
;et fence” and "magnetic wall" (with negative field curvature) types are considered | 
‘and their trajectories determined by numerical integrations. The traps are charac-: 
-terized by axial symmetry and small angles between field lines. The analytical 
: form of the fields is described by the expansion of the scalar magnetic potential | 
\ . : 
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lin Bessel functions » retaining the first term only. Since both curl and divergence . 
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| sinteza (Physics of plasma and problems of controllable thermonuclear synthesis); 
; doklady konferentsii, no. 4. Kiev, Naukova dumka, 1965, 403-410 
t 


| roprc TAGS: magnetic trap, electron gun, particle trajectory, plasma injection, 
| electron reflection 

‘ABSTRACT: The main objective of the experiment was to study the tnajectories of 
‘injected electrons with the help of luminescent screens inserted into the trap re- .._. 
‘gion. Experimental study of the electrons injected into a magnetic trap formed by | 
‘two opposing fields (cusp geometry ) has shown that a plasma of relatively long du- 
ation (0.1 sec) and of 10!2 cm? density can be obtained. A series of photographs... 
[ 
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‘of observed trajectories are shown including those of repeatedly reflected elec- 
‘trons. This technique led to the solution of several problems associated with the 
‘injection of electrons into magnetic traps. It was found that the electron gun 
position relative to the magnetic axis has a Strong effect on the plane of reflec- 
tion and region of trapping. The critical energy of the reflected particles was 
‘consequently plotted as a function of the radial position of the injector. The de-. 
pendence of the adiabatic particles on the injection energy and their reflection 
‘and transmission for various radial positions of the injector were also studied. It i 
‘was found that the resulting spiral trajectories must be controlled in their rela- i 
ition to the axis in order to obtain optimum trapping. Some experiments (not de- 
,Scribed in this work) with magnetic mirror traps were also performed. Orig. art. 
jae! 12 figures. 
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| doklady konferentsii, no. 4. Kiev, Naukova dumka, 1965, 431-441 
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‘TOPIC TAGS: fluted magnetic field, magnetic trap, Coulomb collision, strong mag- |; 
netic field, plasma density, magnetic mirror, ion density | 
ZU T | 
| ABSTRACT: The process of filling a magnetic mirror configuration of small volune, 
| formed by very strong magnetic field, studied. The system considered is a mag- | 
“netic trap of the GVL-2 device described in Borovik, fe. S., Busol, F. I., Kova-- 
lienko, V. A., Yuferov, V. B. and Skibenko, Ye. I., p. 421, Xonferentsiya. The sys~' 
| tem has a mirror ratio which can be varied from 1.5 to 4. To predict the ion den- 2 

; | 
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TITLE: Injection of particles into a mirror trap with an increasing field through a 
magnetic cusp configuration : 
SOURCE: AN UkrSSR. Magnitnyye lovushki (Magnetic traps). Kiev, Naukova dumka, 1965, 
5-18 ; 


mabe * 
TOPIC TAGS: ‘waoeen’ trap , plasma injection, particle trajectory, as ieee a 

8 8 
ABSTRACT: The behavior of a plasma in a camnetic at rror trap formed by particles in- 
jected through a cusp configuration is studied. The particles selected for investi- 
gation are those which at injection have curvature radius of less than 71% of the Lar- 
mor radius, i. e. those which proceed without reflection into the magnetic mirror re- 
gion. The eccentricity of the particle trajectory (passing through the zero field 
plane) due to the cusp configuration is analyzed. Two competing processes become evi- 
dent; one tends to establish an E-layer as in the Astron machines and another tends to 
fill the axial region of the mirror trap. The analysis is further extended to deter- 
mine the accumulation in the magnetic mirror trap of particles passing through a 


3 
{ 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550730002-8" 


Sp sree 


CIA-RDP86-00513R001550730002-8 


"APPROVED FOR RELEASE: 08/23/2000 


Se OTB EU EECA 


SSP Hie HEUTE eae are ete eee ea wead PEMRn eeetit eA SEN SaaS, Fable St Ytee, 


L_23580-66 __ *. 
ACC NR: AT6008838 


smooth cusp field having only a zeroth harmonic. The conversion of longitudinal ener- 
gy into transverse particle energy is determined as a function of the initial radial 
distance of the trajectory from the magnetic axis. The number of particles trapped 
indicates that construction of an experimental machine is feasible provided the proper 
magnetic field configuration is used. It is estimated that a field with high harmon- 
ic components would trap particles with broader initial velocity and injection angle 


parameters. Orig. art. has: 7 figures, 10 formulas. 
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TITLE: Investigation of injection and confinement of charged particles by a magnetic 


mirror trap 


SOURCE: AN UkrSSR. Magnitnyye lovushki (Magnetic traps). Kiev, Naukova dumka, 1965, 
18-27 

se : 
TOPIC TAGS: magnetic trap,’mirror tsmp, plasma confinement, plasma injection, elec- 


tron gun, ionization, 


ernst es present work describes experiments in which the injection of particles 
into magnétic mirror traps is accomplished using a circular electron gun generating 
directed flow of particles which pass through the magnetic cusp configuration into the 
mirror trap. At the opposite end of the mirror trap, an additional strong field coil 
is added to provide a reflecting barrier for those particles which can pass through 
the main trap. The injected beam was studied by the use of luminescent screens which 
show that the beams are sufficiently intense to cause ionization of the atoms in the 


magnetic trap. Another beam of low intensity was used for probing the plasma and the 
main beam. This beam probing technique led to the conclusion that almost all inject- 
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ed particles stagnate in the trap region. The resulting space-charge lifetime was de-, 
termined by the same technique. These results were obtained by introducing discrimi- 
nating modulation on the probing beam. The results of these experiments confirm theo- 
retical predictions of the mechanism converting linear flows into spiral ones. It 

was also found that plasma duration time corresponds to the burnout time (complete 
jonization) which creates a plasma of about 8+10!! on 3,. It is concluded that beam 
electron trapping was due not only to ionization and charge exchange but also to the 
development of beam instability. Orig. art. has! 6 figures. 
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TITLE: Confinement of charged particles pulse-injected into a trap with stationary 
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SOURCE: AN UkrSSR. Magnitnyye lovushki (Magnetic traps). Kiev, Naukova dumka, 1965, 
27-35 


TOPIC TAGS: magnetic trap, electron gun, plasma injection, cae amepclingell particle 


ABSTRACT : Experimental injection of charged particles into eiececie traps is studied 
using high power electron guns in which the accelerating potential, amplitude and 
duration were regulated to produce square, half-sine, and sawtooth waves. The magnetic 
coils and field configuration (for injection through a cusp into a magnetic mirror 
with constricted far end) are shown in figure 1. Probing electron beams and lumines- 
cent screens were used to show that plasma confinement time is in the tens of micro- 
seconds and depends on such parameters as initial density, injection pulse time and 
amplitude. The luminescent screen surrounding the plasma gives evidence that the in- 
jected beam strikes the wall at critical energies. Plasma confinement time and the 
onset of a rapid breakup of the plasma are increasingly delayed as the initial pres- 
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sure increases. The method employed can produce 10!2 cm 3 plasma. The resulting plas-| ° 
ma is very similar to one produced by continuous injection but it maintairs high elec- 


| Figure l. 
| . 
| e 
| 
i 
"tron temperatures for a somewhat longer time. Orig. art. has: 6 figures. 
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